FIG. 3 




INSTR X Y 



HA HO PC 



^-50 



ALU 
(FIG. 6) 



83 



CTL 

/ M dL 



56 



58 



PLOT 



RPIX 



87 



62, 



60 



ALU-CTL; 
INSTRUCTION 
DECODE 



CTL 



53 



7~ 

55 



CTL 

3_L 



MULTIPLIER 



-64 



PARTIAL 
PRODUCT 
REGISTERS 



-66 



[TO FIG. 4B] 



82 



84 



86 



RAMD.IN 



90 > 



RAM CTL 

Ac 



j1 



88 



RAMA 



I >^ 93 



RAMD_OUT 



FIG. 4A 



FIG. 4B 



[FROM FIG. 4A3 




70 
I 



CTL 



68 



CACHE 
CONTROL 



CACHE 

BASE 

REG 



CACHE 
TAG BIT 
REG 



72 



IMMED. 

DATA 

CATCH 



\ 



1/ 



74 



CTL 



✓76 



REGS 



RI3 
RI4 



RI5=PC 



REG .CTL 



/78 
CTL 



100 s 



r 



U (98 




GET 




B 




REG 



102 



104 



ROMD 

RAM 
♦ ROMA 



ROM_CTL 



125 



START RUN 
MARIO 
-INITIALIZATION 



127- 



SET 
CODE BANK 



129 



AT 



SET SCREEN 
BASE 



FIG. 5 



SET I/O MODE 4. 16 
OR 256 COLOR SCREEN 



SET MARIO OWNER MODE 
FOR ROM & RAM 



133 



135 



SET MARIO CHIP 
PC TO ROUTINE 
ADDRESS 



137 



139 



WAIT FOR 
INTERRUPT 




CLEAR MARIO 
OWNER 
MODE 



FIG. 6 



INSTR 



150 



INSTRUCTION 



CYEN 
Z. SGN. EN 
OVEN 



152, 



16 
Z_ 



~7 



~7 



16 



16 BIT ADDER/ 
SUBTRACTOR 



154^ 



INSTR. DECODE 



x — 

y- 

156 . 

X — 

y- 

158- 

X — 



16 BIT AND 



16 BIT OR 



16 BIT XOR 



CY. X[15:1] 
(SHIFT FN) 



160. 



x(7.0], x[15:0] 
(SWAP) 



I62> 



16 



I6 



16 



16 



/ 



16 



16 



CPU 

FLAG 

CIRCUIT 



166 



-164 



16 BIT 
6 TO 1 
MUX 




INSTR. DECODE 



— ZERO 

— OV 

— SGN 

— CY 




r 



O.ZOQO -J Q 

DC t UJ _j Q _J 

U. CQ Q. Q. < Q. 



o 



3g£ 



m 
2. 



O 

X 




FIG. 8A 



BIT 

BENDING 
REG. OUTPUT 




201 



PLOT 
RPIX 
RAM. DONE 



PLEQ - 
SCR MD- 



200 
^ 



PLT CTL 
(CONTROL) 



DUMP 

CLRPND 
. LDPND 

LDPIX 
• BPR 



DUMP 




DATA 

TO RAM 

CONTROLLER 



O 

OPEN 



FIG. 8B 



p 
b 



□ 



o 

CO 



p 

b 



LU 
LU 
CO 


Q 

Q 






X 


X 






u_ 

UJ 
CO 


CO 

O 




CM 
CM 


X 


X 






tu 

LU 

CO 


Q 
Q 






X 


>* 




X 


u_ 

< 

CM 






CO 

Q 


X 
UJ 

< 

cvj 


CM 
CM 




X 

Q 
Q 


X 


X 






UL 
OJ 








X 

LU 

<t 
CM 


Q 
Q 




CM 
CM 








X 


Q 
< 

CM 






Q 
Q 


X 

o 
< 

CM 


CM 
CM 




X 

CM 

Q 


x 


X 




X 


Q 
< 
CM 








>< 

o 
< 

CM 


Q 
Q 




CM 
CM 


R 






X 


2AB 








X 

CM 


CM 
CM 




Q 
Q 


X 


X 




X 


CO 

< 

CM 


Q 
O 




OJ 
CM 



X 



c 



c 



c 



_L 



C 



o 



CO 

o 
o 



X 



Q 

CO 



X 



LU 

5 



UJ 

o 



< 

cr. 



_ O 

Q Q 

^ IE 

< < 

cr cr 



cr 

o. x 

CD 



UJ 

\- 
z 
o 
o 



o 
a 



cr 
O 



I ill 



a. 

=> 
o 



§ i 



cr 
o 



LU 
Z 

O 
a 

< 
cr 



O 

LU 



< 

cr 

Q 

-J cr 



OJ 

cr 



LU 

a 
o 
u 



< 
cc 



o 
cc 

o 
o 



< 
O 

< 
cc 
ui 
U 



2 
O 

h- OJ 

O Q 

SE ° 



to \ 




MUX 




1 

o 



in 



< 



0> 




ire 



CD 
< 
O 

xj 



c 



o 



CO 



CO 
CO 



□ 



X 



m 

LO 
CO 



CVJ 



CO 



X X 



m 

CO 



CO 



2 



CO 
CO 



CD 



LU 
Q 



< 
< 



a 
< 



in 

5 

LU 

a 
cn 



2 

< 
a 



O 
CC 
Q 



LU 
CO 

Q 



LU 

CD 
LU 

cr 
O 
i— 
cn 



DIN- 




NA2 



RESET L NA3P 



DIN- 




GATE D ^! A3 




LATCH B 



LATCH A 



GATE G 



RESETL 



FIG. 11 



FIG. 12 




400 



INSTR[3:0] 



600 



RESFLAGS 




FROM 



FIXED 

REGISTERS" 
INSTR(3:0] - 

HA[4:1] 



MUX INSTR 
DECODE 



604 




2 SEL [3:0] 

(SELECTS WHICH 
REGISTER IS WRITTEN 
FROM 2 BUS) 



MUX INSTR 
DECODE 
\i^606 



FIXED 
REGISTERS 

INSTR[3:0] • 
HA[4:1J 



Y SEL[3:0] 
(SELECTS WHICH 
REGISTER FEEDS 

Y BUS) 



FIG. 16 




CD 



o 
in 



CM 

o 
in 



CM 

5 > 



T x 




T => 









o 

o ^ 

cc 
I— 
cn 




CD 



cc 
o 

a 
I 

3 



UJ 
X 

o 
< 
o 



UJ 



UJ 



T a:g 



o - 



UJ 



o- 

o 

in 



TT 



_2 QC 
m uj 

Q_ O 



FIG. 17 



R1 



R2 



DISABLE ift 
ENABL 



R3 



DISABLE H 



CK — -t 
DATA IN — 
ENABL- 



R4 



R5 



R6 



R7 



R8 



R9 



R10 



R11 



60S 



YSEL1 
YSEL0 



MUX 



76 



— MUX 



610 



— MUX 



MUX 



616 



617 

-L t YBUS 

BUFFER I 



YSEL2 
YSEL3 
612 



614 



REGISTERS 
USED IN 
MERGE 
/ R15 

W 
R1 
XSEL3 
XSEL2 



FROM SET 



YBUS 




R12 



ENABLE 



DATA IN • 

CCHLD — o 
PCEN 
LOOPEN 

RESET 
ENABLE 





R13 


□ 


3 




R14 





RN15 



R15 



DATA IN 



3 1= 

SET UP LOOP 
COUNTER & 
COMPUTE INITIAL 
PIXEL VALUES 



FIG. 18 




DECREMENT 
LOOP COUNTER 



656 




658 




660- 



ADD x INCREMENTS 
TO LEFT & RIGHT OF 
POLYGON SIDES 




FIG. 19 




FIG. 20 




i 




IZ ou 



